Searching PAJ 



Page 1 of 2 



PATENT ABSTRACTS OF JAPAN 



(1 1 )Publication number : 06-1 99525 

(43)Date of publication of application : 19.07.1994 



(51)lnt.CI. 



C01G 49/00 
H01F 1/053 



(21) Application number : 04-175487 

(22) Date of filing : 02.07.1992 



(71) Applicant : ADACHI KINYA 

(72) lnventor : ADACHI KINYA 

MACHIDA KENICHI 
IZUMI HIROKAZU 



(54) PRODUCTION OF SUPERFINE PARTICLE OF RARE EARTH-TRANSITION METAL BASED 
COMPOUND AND APPLICATION THEREOF 



(57)Abstract: 

PURPOSE: To obtain superfine particle of a rare earth-transition metal 
based compound useful as a raw material of a high performance 
sintered permanent magnet by heating and vaporizing a rare earth 
metal and a transition metal in an atmosphere of ammonia or the like 
to make a corresponding nitride or the like and after condensing the 
vapor, melting and flocculating the matrix. 

CONSTITUTION: The superfine particle of rare earth-transition metal 
based compound having several tens nm particle size or below and 
represented Ln-Fe- N base, Ln-Fe-C base, Ln-Fe-B base (Ln is rare 
earth element) or the like is produced in accordance with a producing 
process expressed by the figure by the combination of vaporization-in- 
gas method and matrix isolation method. A prescribed quantity of rare 
earth metal and transition metal are mounted in a vacuum chamber 
capable of introducing a gas and provided with electrodes. A 
condensable gas such as ammonia is introduced after evacuating and simultaneously is cooled by liquefied 
nitrogen or the like to condense the gas and to make a solid phase matrix. Next, each metal is vaporized by 
heating and isolated and frozen into the matrix. Then, after a brine is removed, the superfine particle is 
obtained by melting and coagulating. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The technique of manufacturing the rare earth- transition-metals system compound ultrafine particle 
represented by **, such as a Ln-Fe-N system which has the grain size of dozens of nm or less, a Ln-Fe-C system, and a 
Ln-Fe-B system (Ln: rare earth elements), by the approach which combined gas evaporation and the matrix isolating 
method. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] Being able to manufacture the mixture of each component used as the rare earth-transition- 
metals system intermetallic compound which has outstanding magnetic properties by this invention, or its raw material 
with the gestalt of an ultrafine particle dozens of nm or less, the obtained particle powder has an application as a high 
performance sintering mold permanent magnet. 
[0002] 

[Description of the Prior Art] The conventional atomization to a rare earth-transition-metals system intermetallic 
compound is performed by the approach of evaporating in gas the approach and each component metal which grind 
mechanically the intermetallic compound produced by the metallurgical approach. 
[0003] 

[The technical problem that invention will be solved] the magnitude of the particle obtained with the conventional 
atomization technique — at most - it is submicron extent and the ultrafine particle with a high degree of sintering with 
a still smaller particle size is not obtained yet an old place. 
[0004] 

[Means for Solving the Problem] In order to attain the aforementioned object, the rare earth metal and transition metals 
used as a raw material Ammonia, The compound steam which the shape of an atom was made to carry out heating 
evaporation once, and this generated in ambient atmospheres of **, such as methane and diboron hexahydride, in a 
suitable solid phase matrix After a isolation supplement, Development of the manufacture process made to condense 
mutually is effective in the dissolved matrix, and in this invention, the ultrafine particle of lOnm or less of particle-size 
numbers is manufactured, and it is characterized by producing a high performance sintering mold permanent magnet, 
using this as a raw material. 
[0005] 

[Function] By this invention, production can manufacture the rare earth-transition-metals system compound ultrafine 
particle which has a difficult particle size of dozens of nm or less by the conventional atomizing method. 
[0006] Manufacture is performed by warming each component of the atom-like rare earth metal which carried out 
evaporation evaporation once in ambient atmospheres of **, such as ammonia, methane, and diboron hexahydride, and 
transition metals after isolation freezing, warming a matrix in a solid phase matrix, and making it condense between 
each component. The ultrafine particle of the particle size made into die object is producible by controlling the 
conditions of warming in that case. 

[0007] It can consider as the ultrafine particle of a corresponding rare earth-transition-metals system nitride, carbide, or 
a way ghost by carrying out the heating evaporation of the metal in ammonia, methane, or diboron hexahydride 
especially. 

[0008] Moreover, since the obtained ultrafine particle has high reactivity, it is characterized by the degree of sintering 
being high. Therefore, the sintering mold permanent magnet of the rare earth-transition-metals system intermetallic 
compound of a difficulty degree of sintering is also producible. 
[0009] 

[Example] According to the production process shown in drawing 1 , the compound ultrafine particle of **, such as a 
Ln-Fe-N system, a Ln-Fe-C system, and a Ln-Fe-B system, can be manufactured. 

[0010] First, the electrode was prepared via the current installation terminal in the vacuum chamber in which gas 
installation is possible. This was equipped with the sample heating unit and it loaded with the rare earth metal and 
transition metals of the specified quantity into it. While introducing the gas of condensation nature including **, such 
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as after [ evacuation ] ammonia, and a hexane, the vacuum chamber was cooled with refrigerants, such as liquid 
nitrogen, and it considered as the solid phase matrix by making a vacuum chamber wall condense the above-mentioned 
gas. Next, the heating evaporation of each metal was carried out in ambient atmospheres of**, such as ammonia of 
place constant pressure introduced in the system, methane, and diboron hexahydride, and isolation freezing of the 
compound steam was carried out into the solid phase matrix. Then, the refrigerant was removed, the matrix was 
dissolved and the condensation between the frozen compound clusters was advanced. The rare earth-transition-metals 
system ultrafine particle with a particle size predetermined by controlling temperature and time amount has been 
manufactured at that time. 

[001 1] The ultrafine particle of a corresponding rare earth-transition-metals system nitride, carbide, and a way ghost 
has been manufactured by carrying out the heating evaporation of the metal in ammonia, methane, and diboron 
hexahydride especially. 

[0012] The scanning electron microscope photograph of a Sm-Fe-N system compound ultrafine particle is shown in 
drawin g 2 . The particle size of each particle is about 80nm or less, and showed high reactivity, such as igniting easily 
by friction in atmospheric air. Therefore, the hydrogen absorption property seen with the degree of sintering between 
particles or some intermetallic compounds also improved remarkably. 

[0013] Powder X diffraction drawing of the Sm-N system produced in the ammonia ambient atmosphere to drawing 3 
and a Sm-Fe-N system compound particle is shown. Although the peak which can belong to SmN was observed by the 
Sm-N system, the reinforcement was very weak and peak width was also broadcloth. On the other hand by the Sm-Fe- 
N system sample, a peak was not looked at by the diffraction diagram, but the obtained ultrafine particle was 
amorphous. 
[0014] 

[Effect of the Invention] Compared with the rare earth-transition-metals system compound particle from which this 
invention is manufactured by grinding of the conventional intermetallic compound, or evaporation among gas, particle 
size can manufacture an ultrafine particle with single or more small figures. Therefore, a high degree of sintering 
appears by reactant improvement in the particle itself, and effectiveness is in manufacture of the high performance 
sintering mold permanent magnet which was not able to be produced conventionally. 
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